Introduction
Many calves that enter Arkansas stocker operations are intact bulls. Many cow/calf producers have small herds and for various reasons do not castrate their bull calves, even though research has shown that steers have a $3.56/cwt advantage over bulls in the market (Smith et al., 2000) . Castration of intact bulls is a necessity in stocker operations, as castration decreases aggressive behavior and increases carcass quality (Seideman et al., 1982) , and intact bulls would be severely discounted in the feedlot. However, castration adds additional stress to calves that are already stressed due to recent weaning, sale, and transportation. This additional stress of castration could result in decreased growth performance, as well as increased morbidity and mortality compared to steers. The objectives of this study were to determine the effects of castration of bull calves on health and growth performance compared to steers, both during receiving and subsequent grazing programs.
Experimental Procedures
Data were compiled from nine studies performed between November 2000 and September 2003 at the University of Arkansas Livestock and Forestry Research Station near Batesville, Ark. These studies all involved bull and steer calves that were processed similarly during the receiving period lasting 22 to 69 d, and then placed on various pasture treatments lasting 44 to 217 d. The data set included 1,105 bull or steer calves (Table 1 ) weighing 407 ± 53 lb at the time of arrival. All calves originated from farms within a 100-mile radius of the research station and were purchased from a local sale barn. The breeds were mixes of various English and Continental crosses with some having some Brahman influence.
Upon arrival, calves were weighed and individually identified. All calves were vaccinated with a modified-live respiratory vaccine and a 7-way clostridial plus tetanus vaccine. Additionally, bulls were castrated via surgical castration or band castration (Table 2 ) and all horned calves were dehorned either by tipping or complete removal, depending on horn size. Most calves were dewormed (Trial 9 was not dewormed until after the receiving period) and some calves were given tilmicosin (Micotil; Elanco Animal Health, Indianapolis, Ind.) upon initial processing (Table 2) . Pour-on fly control was used as deemed necessary. Calves were turned out onto 2-acre receiving pastures with access to grass hay and water. Booster vaccinations were given on d 14. Calves were weighed at the termination of the receiving period (Table 1) , implanted, and turned out onto their subsequent pastures (Table 1) . Within trial, each pasture treatment contained an approximately equal number of calves that arrived as bulls and calves that arrived as steers. Calves were again weighed at the termination of the pasture period (Table 1) .
Cattle were observed daily at 0800 for signs of illness. Calves showing visual signs of illness, such as depression or anorexia, were removed from their pen for individual evaluation. If rectal temperature was ≥ 104ºF calves were treated with the pre-determined antibiotic (Table 2 ). If a second or third treatment was required for an individual calf, a different pre-determined antibiotic was used ( Table 2) . As per protocol, calves were treated a maximum of three times with antibiotics.
Growth performance and health data were analyzed using the MIXED procedure of SAS (SAS Inst., Inc., Cary, N.C.) with trial and the trial by sex interaction treated as random effects. Sex was included in the model to assess the fixed effects of the need for castration on growth performance and morbidity. Initial weight was included as a covariate for both the growth performance and morbidity analyses. The individual calf was used as the experimental unit, and the Satterthwaite degrees of freedom method was used.
Results and Discussion
Growth Performance. Bulls castrated at the beginning of the receiving period had decreased (P < 0.01) ADG throughout the
Story in Brief
Eleven-hundred-and-five calves received over a three-year period were used to examine the effects of castration on receiving health and growth performance, as well as the subsequent performance while on pasture. These comparisons are relevant due to the large number of intact bulls purchased at Arkansas sale barns that will enter stocker operations. Data were compiled from nine different studies in which the protocols used during the receiving and pasture periods were similar. All bull calves were castrated upon arrival, and data were collected on growth performance and morbidity during the receiving (range of 22 to 69 d) and pasture periods (range of 44 to 217 d). During the receiving period, bulls gained 0.26 lb/d less than steers (P < 0.01), but had similar ADG while on pasture. Steers tended to have higher overall (combined receiving and pasture) ADG (P = 0.09) than bulls. Bulls tended (P = 0.08) to be treated more frequently for bovine respiratory disease than steers. No difference between bulls and steers in percentage of mortalities or number of antibiotic treatments per calf was detected. Purchasing intact bulls over steers due to lower initial costs would have a negative impact on short-term receiving performance, but should not affect performance during the subsequent grazing period. receiving period when compared to those animals that arrived as steers (Table 3) . However, castration did not impact ADG during the subsequent pasture period. Steers tended to have greater overall ADG (P = 0.09), gaining 0.11 lb/d more than bulls during the entire length of the study. These results indicate that the stress involved in castration influenced weight gain during the short-term receiving period, but did not have negative effects on subsequent pasture gains. The similar ADG for the pasture period does not indicate any compensatory gains for the freshly castrated bulls. Due to increased ADG by steers during the receiving period, and no difference between the groups in ADG during the pasture period, calves received as bulls and castrated upon arrival tended to have reduced ADG for the entire ownership period. These results indicate that while the stress involved in castration may be only short-term, the degree of reduced gain may be sufficient to affect performance during the entire ownership period and may affect the value of the calf.
Assessment of the Impact of Castration upon Arrival on Long-Term Growth Performance of Stocker Cattle
Health. Bulls castrated at the time of arrival tended (P = 0.08) to have higher morbidity rates (55%) than calves that arrived as steers (47%) ( Table 4) ; however, castration did not impact mortality rates. Castration at the time of arrival did not affect the total number of medical treatments per calf, indicating that drug costs used for the treatment of respiratory disease were similar among bulls and steers. However, it should be noted that there would be costs involved in the process of castrating the intact males, including the expense of additional skilled labor, equipment, and supplies; and this would vary depending on castration method used.
Implications
Purchasing intact bulls instead of steers will likely result in a lost performance during typical receiving periods, which could impact producers purchasing cattle strictly for backgrounding or preconditioning purposes. Although subsequent performance may be similar for calves purchased as steers or intact bulls that are castrated on arrival, total gain during the entire receiving and grazing period may be less for castrated bulls than for steers. Means in a row with no superscript in common differ (P < 0.01). c,d Means in a row with no superscript in common differ (P = 0.09). Means in a row with no superscript in common differ (P = 0.08).
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